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XXX. ExtraSi of a Letter from John 
Winthrop, Efqi F. R. S. Hollifian Pro- 
feffor of Mathematics and Natural Phi- 
lofopby, at Cambridge, N. England; to 
B. Franklin, LL. D. F. R. S. Dated 
Sept. 6. 1769. 



KeadAprii^jFIND that Mr. BHfs and Mr. 
I77 ° # X. Hornfby, in their calculations in the 
Philofophicai Tranfa&ions, fuppofe the phafes of the 
tranfit of Venus, to be accelerated by the equation 
for the aberration of light, which amounts to 55" 
of time. According to my idea of aberration, I 
fhould think the tranfit would be retarded by it. I 
can very e^fily fuppofe that I am in an error ; and 
that I may more readily be led out of it, I beg leave 
to lay before you the feveral fteps by which I have 
been led into it. And I think it will be beft to 
take fome fimilar inftance, rather than to confider 
the thing in a general abftrad: manner. 



1. Let 
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d . Let the pa- 
rallelogram E re- 
present a veflel 
failing in the line 
L R, from left 
hand to right \ 
and S, a fixed 
ftation, e. g. a 
caftle, discharging 
balls in the right 
line S M , per- 
pendicular to the 
route of the veflel. 
If the veflel had 
been at reft, a ball 
arriving at the 
middle of it, M, 
would have gone 
right acrofs it, to 
N. But as it is 
fuppofed to be 
failing, the ball 
will not go right 
over from M to 
N, but will crofs 
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the deck obliquely, in another right line, as M O, 
and (o will be left behind towards the ftern as much 
as the veflel had gone forward, while the ball was 
crofling it ; and MN will be to NO as the velocity 
of the ball to the velocity of the veflel. Thus, to 
the people on board, the ball would feem to move 
obliquely acrofs the deck, as if it came from fome 

point 
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point T in the line OM, produced, inftead of com- 
ing from S. And a tube capable of receiving the 
ball, would allow the ball to pais through it without 
ftriking its fides, if it were inclined forward in the 
direction O M ; which it would not do in any other 
fituation. The angle OMN or SMT anfwers to 
the aberration 5 and fuppofing S to be the fun, and 
E, the earth, this angle is 20"; and the general 
effedfc is, to make the fun, or any fixed ftar, to appear 
farther that way towards which the earth is mov- 
ing. 

2. Let us fuppofe another veffel V, between S 
and E, failing the fame way as E, in a parallel 
dire&ion. If both the veffels failed with the fame 
velocity, a ball from V coming to M, would go 
right acrofs to N, juft as if both of them had been 
at reft *, becaufe the ball, while crofting the veffel E, 
would be carried juft as far to the right hand as the 
points M and N are. And a tube to receive it muft 
be held in the direction MN. So here would be no 
aberration of the veflel V. 

3. Suppofe V to move the fame way, but flower. 
A ball from V would now be really carried forward, 
that is, to the right hand, though not fo far as in the 
fecond fuppofition ; and therefore would be left be- 
hind in refpedt of the veffel E \ and fo, would 
come to the fide of the veffel fome where between O 
and N; but the greater its velocity towards the 
right, the nearer to N. So that if the velocity of 
V were to be continually increafing from nothing 
till it became equal to that of E, a tube to receive 
the ball muft be held firft in the diredion O M, look- 
ing forward, and afterwards, more and more in- 

1 clined 
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dined till it came into the perpendicular direction 
MN. From hence it is natural to conclude, 

4. That if V move the fame way, but fwifter, a 
tube to receive the ball muft be reclined backward. 
For the ball would now be carried to the right hand 
farther than in the fecond fuppofition ; and there- 
fore would come to the other fide of the veffel at 

fome point P on 
the right hand of 
N, as if it pro- 
ceeded from fome 
point Q_on the 
left hand of S. 

This laft feems 
to be the cafe of 
the tranfit, by 
fuppofing S to be 
the fun, E the 
earth, and V the 
planet Venus paf- 
fingbetweenthem 
from left to right, 
and with a greater 
velocity than the 
earth (greater* 
nearly as 24:20). 
And it fhould 
feem that the 
aberration muft 
make Venus ap- 
pear farther to 

the left hand, or L % I E / \ |— -* R 

to the Eaft from 

Vol. LX. A a a the 
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the fun, and confequently retard the tranfit, and 
make it happen later* than it would otherwife do. 

Thus, Sir, I have explained very particularly my 
apprehenfion of the matter ; and I make no. doubt 
you will immediately difcover where the error lies* 
and fhali take it as a great favour if you will pleafe 
to point it out to me* 
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